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Research on automatic monitoring system for control cabin assembly

based on statistical process control ( SPC)

LI Shuai' , HE ,]unhong2
(1. Shandong North Binhai Machinery Co., Lid., Shandong Zibo 255200, China;
2. Northwestern Polytechnical University, Shaanxi Xi'an 710000, China)

Abstract; This paper proposes an automatic monitoring system for control cabin assembly quality
based on statistical process control (SPC) to address common industry challenges such as difficult early
warning of quality fluctuations, multiple data silos, and inefficient anomaly tracing, as well as the limita-
tions of traditional quality control methods that rely on manual inspection and post — inspection. The core
innovation of the system lies in the integration of multi — source sensor data collection and adaptive SPC
analysis technology, combined with intelligent anomaly early warning and full - chain data tracing mod-

ules. This enables a transformation of assembly quality management from " post — remedy" to '

' prevention
beforehand and precise control during the process. " Application validation in a military enterprise’s con-
trol cabin assembly line demonstrated that the system significantly improves process stability , shortens
anomaly response time by 87.5% , and compresses quality tracing time to within 10 seconds. The modu-
lar design and adaptive analysis capabilities of the system provide a scalable technical solution for quality
control in precision manufacturing fields such as military and aerospace industries.

Keywords : statistical process control; control cabin assembly; automatic monitoring system; quality
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